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Abstract of W09836313 

A liquid crystal display such that defective display 
is prevented by taking the temperature 
distribution of the liquid crystal panel into 
consideration. A liquid crystal display module 
comprising a liquid crystal panel including at least 
a first substrate constituting a display surface, a 
second substrate opposing the first substrate and 
a liquid crystal layer sandwiched in the opposed 
gap between the first and second substrates, and 
a package for storing and holding the liquid 
crystal panel. Only the first substrate is fixed to 
the package and a heat radiation sheet is fixed 
between the liquid crystal panel and a heat 
radiation plate disposed at the bottom of the 
package. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
Liquid crystal display [a technical field] 

About a liquid crystal display, especially this invention can radiate heat efficiently from a package rear 
face in the structure of a liquid crystal display where the liquid crystal panel was mounted in the 
package, there is little property fluctuation by the temperature of liquid crystal or a driver element, and 
temperature in the screen is made as for it to homogeneity, and it makes small property variation by the 
liquid crystal in the screen, or the temperature of a driver element, and relates to the liquid crystal 
display which can obtain the image display of high quality. 
[Background of the Invention] 

The liquid crystal panel is widely used as the monitor of information machines and equipment, such as a 
television set and a personal computer, and other display devices for [ various ] indicating equipments. 
The actuation electrode used as the feed electrode for pixel selection or the feed electrode of a switching 
element is formed in one substrate, a common electrode is formed in the substrate of another side, and 
this kind of liquid crystal panel makes a two-electrodes side counter, it pinches a liquid crystal layer 
about lamination and this lamination gap, and is constituted. 

The small highly minute liquid crystal panel of the transparency mold represented by the poly-Si TFT 
liquid crystal display forms a common electrode in the glass substrate in which the black mask and the 
light filter were formed, an actuation electrode is formed in a quartz-glass substrate, and what pinched 
the liquid crystal layer, laid it under the plastic package, and was used as the liquid crystal display at the 
lamination gap is known in both. 

Generally, to the base, the package structure of the liquid crystal panel used for the liquid crystal display 
of this format is the Masu type structure with the opening for a viewing area, and one side is opening it 
among four way types for the drawer of a flexible printed circuit board (it is also called Following FPC). 
And potting of the adhesives, such as silicone resin, is carried out, and between a liquid crystal panel 
and packages is fixed. 

The expansion perspective diagram and Fig. 1 OB Fig. 1 OA explains the example of structure of the 
conventional small liquid crystal panel to be are the cross section which met the B-B line of Fig. 1 OA. 
Moreover, the right-hand side one half of Fig. 1 OA shows the condition of having removed the package 
lid. 

Setting to Fig. 1 OA and Fig. 1 OB, 1 10 is a common substrate (or in a common substrate and the 
following, it is also called the 1st substrate), A TFT substrate (in an actuation substrate and the 
following, it is also called the 2nd substrate) and 204 120 A liquid crystal layer, A sealant for 108 to 
close liquid crystal to the 1st substrate and 2nd substrate, Adhesives for 709 to fix to a package FPC and 
the liquid crystal cell which 706 becomes from an ultraviolet curing mold or heat-curing mold resin, The 
package foundation ring of the product [ 721 ] made from plastics, the package lid made from plastics 
with 722 [ same ], Adhesives for 719 to carry out anisotropy electric conduction adhesives (ACF) within 
an assembly process, and for 730 carry out temporary immobilization of the liquid crystal panel and 205 
are adhesives with which a polarizing plate and 73 1 close the adhesives for FPC adhesion reinforcement, 
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and 732 closes liquid crystal further from the outside of a sealant 108. 

Thus, the mounting structure which the adhesives layer 706 is made to intervene and is fixed between 
the foundation ring 721 of a package and the 2nd substrate 120 is used for the conventional liquid 
crystal display. 

Moreover, with the structure of the above-mentioned conventional liquid crystal display, when the 
above-mentioned conventional liquid crystal display was used as a display device for projectors, it was 
exposed to a millions of luxs very strong light from the light source, and applying a wind to a panel side 
as a method of radiating heat in the generated heat, when a liquid crystal panel generates heat was only 
taken into consideration, but cooling effectiveness was bad. Moreover, about the temperature 
distribution of a liquid crystal panel side, it was hardly taken into consideration and there was a problem 
of causing the poor display by heat for this reason. Furthermore, in order to apply a wind to a direct 
panel side, there was a problem of a contaminant tending to adhere to a panel side. 
Moreover, with the structure of the above-mentioned conventional liquid crystal display, since both the 
1st substrate and the 2nd substrate were being fixed inside the package, when stress joined PAKEJ1, the 
force was applied also to the liquid crystal panel, the gap between two substrates which constitute the 
liquid crystal panel concerned changed, the thickness of a liquid crystal layer changed, and there was a 
problem of causing a poor display, such as display unevenness. 

One object of this invention is to solve many problems of the above-mentioned conventional 
technology, and offer the liquid crystal display of the mounting structure which radiates heat efficiently. 
One object of this invention is to take into consideration about the temperature distribution of a liquid 
crystal panel, and offer the liquid crystal display which can prevent the poor display by heat. 
One object of this invention takes into consideration also about stress generating at the time of a 
temperature rise, and is to offer the liquid crystal display which can prevent the poor display by 
generating of stress. 

One object of this invention is to offer the liquid crystal display which gave the structure where **** 
was not given to the gap between two substrates even if it solves many problems of the above- 
mentioned conventional technology and stress joins a liquid crystal display package. 
[Disclosure of invention] 

The 1st substrate which constitutes the screen, and the 2nd substrate which countered the 1st substrate, 
In the liquid crystal display module which consists of a liquid crystal panel which has at least the liquid 
crystal layer pinched in the opposite gap of the 1st substrate and the 2nd substrate, and a package which 
carries out hold maintenance of this liquid crystal panel, only said 1st substrate is fixed to said package, 
and it is characterized by coming to pinch a heat dissipation sheet between the above-mentioned liquid 
crystal panel and the heat sink prepared in the above-mentioned PAKEJI pars basilaris ossis occipitalis. 
[Easy explanation of a drawing] 

Fig. 1 is a schematic diagram explaining the gestalt of 1 operation of the liquid crystal display by this 
invention, and Fig.lA is an outline plan and the cross section where Fig. IB met the A- A line in drawing 
of Fig. 1 A. 

Fig. 2 is the outline assembly drawing showing the gestalt of 1 operation of the liquid crystal display by 
this invention. 

It is the outline block diagram showing actuation of the polymer dispersed liquid crystal of the liquid 
crystal display which is the gestalt of 1 operation of Fig.3 this invention. Signs that light is scattered on 
Fig.3A with a liquid crystal display, and signs that it reflects in Fig.3B are shown. 
Fig. 4 is outline process drawing showing the manufacture method of the liquid crystal display which is 
the gestalt of 1 operation of this invention. 

Fig. 5 is outline process drawing showing the manufacture method of the liquid crystal display which is 
the gestalt of 1 operation of this invention. 

Fig. 6 is outline process drawing showing the manufacture method of the liquid crystal display which is 
the gestalt of 1 operation of this invention. 

Fig. 7 is outline process drawing showing the manufacture method of the liquid crystal display which is 
the gestalt of 1 operation of this invention. 
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Fig. 8 is outline process drawing showing the manufacture method of the liquid crystal display which is 
the gestalt of 1 operation of this invention. 

Fig. 9 is the mimetic diagram which carried the liquid crystal display which is the gestalt of 1 operation 
of this invention in the liquid crystal projector. 

Fig. 10 is a schematic diagram explaining the example of structure of the conventional small liquid 
crystal panel, and Fig. 

1 OA is an outline plan and the cross section where Fig. 1 OB met the B-B line of Fig. 1 OA. 
[Best Mode of Carrying Out the Invention] 

Fig. A cross section when a plan and Fig. IB have met the A- A line in drawing in the liquid crystal 
display of Fig. 1 A with the outline block diagram with which 1 explains the gestalt of 1 operation of the 
liquid crystal display by this invention in Fig.l A, and Fig.2 are the outline assembly drawing showing 
the structure of the liquid crystal display of Fig.l. In Fig. IB, the thickness of each part is displayed more 
thickly than a actual configuration, in order to make it intelligible. 

Setting to Fig. IB, 1 10 is the 1st substrate (a transparence substrate, a common substrate, or common 
substrate), The 2nd substrate (a TFT substrate, an actuation substrate, silicon substrate) and 103 120 A 
liquid crystal layer (polymer dispersed liquid crystal), The sealant for 108 closing the liquid crystal layer 
103 to the 1st substrate and 2nd substrate, and fixing the 1st substrate and 2nd substrate, The metallic 
heat sink by which FPC and 707 were included in the package and 71 1 was included for 709 in the 
package 707, A heat dissipation sheet for 710 to miss heat from the 2nd substrate 120 to a heat sink 711, 
the adhesives on which 706 pastes up the 1st substrate 1 10 and package 707, and 729 are resin for 
supplementation for filling the crevice between packages. Thus, it has good structure of heat dissipation 
nature by filling between a heat sink 71 1 and the 2nd substrate 120 with the heat dissipation sheet 710 of 
high temperature conductivity. 

Next, the structure of the liquid crystal display which is the gestalt of 1 operation of this invention is 
explained using Fig.2. 714 showed the liquid crystal panel which pinched the liquid crystal layer 103 
between the 1st substrate 1 10 and the 2nd substrate 120, the side edge 708 of at least one side (this 
example three sides) of the 1st substrate 1 10 has protruded it into it from the 2nd substrate 120, and the 
2nd substrate 120 is being fixed to the 1st substrate 1 10 by the sealant 108 as mentioned above. 
Moreover, the side edge 715 of at least one side of the 2nd substrate 120 has overflowed the 1st 
substrate 110, and serves as a clamped edge of FPC709. 

And the 2nd substrate 120 side of the side edge 708 of the 1st substrate 1 10 is fixed to the upper limb 
716 of a package 707 with adhesives 706. That is, the 2nd substrate 120 is being fixed only to the 1st 
substrate 1 10, without being fixed to a package 707. 

The heat dissipation sheet 710 is first contained by the package 707, and then a liquid crystal panel 714 
is fixed to it. Two steps in all of openings are prepared in the configuration of a liquid crystal panel 714, 
the 1st opening 723 is greatly formed in a package 707 a little from the 2nd substrate 120, and the 2nd 
substrate 120 is contained, abbreviation whose the 2nd side edge 715 and level difference of a substrate 
the side edge 708 of the 1st substrate 1 10 is being fixed to the upper limb 716 of a package 707 with 
adhesives 706 as mentioned above, and the FPC fixed part 717 formed in the same field as an upper 
limb 716 does not have - it becomes the field of the same height. For this reason, it is effective to fix 
FPC709 using a spacer 7 1 2 by the FPC fixed part 717. 

The 1st substrate 1 10 is contained by the 2nd opening 724, and the protection-from-light frame 713 is 
fixed to the package upper surface 725 from on the. The spacer 712 is formed also in order to cancel the 
level difference of the package upper surface 725 and the FPC fixed part 717 which were produced in 
order to form FPC709, **** the package upper surface 725 and the upper surface of a spacer 712, and 
serves as a field of height. 

In addition, as shown in Fig. IB, between the 1st opening 723 and the 2nd substrate 120, the prevention 
and the workability of failure etc. by the difference in thermal expansion may be considered, and a 
crevice may be opened in it. Moreover, the resin 729 for supplementation may be formed in this crevice 
for the dampproof object. 

As shown in a heat sink 71 1 or Fig. IB, the periphery is embedded in a package 707 and it is fixed to the 
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pars basilaris ossis occipitalis of a package 707, and the heat dissipation sheet 710 is pinched between 
the liquid crystal panel 714 and the heat sink 71 1. Although the heat dissipation sheet 710 is stuck to the 
liquid crystal panel 714 and the heat sink 71 1, it is not fixed, and the heat dissipation sheet 710 and a 
liquid crystal panel 714 do not produce change about the gap of the 1st substrate 1 10 and the 2nd 
substrate 120, even if the heat dissipation sheet 710 applies the force to a package 707, since it is soft as 
compared with a liquid crystal panel 714 and a heat sink 711. Furthermore, even if the 2nd substrate 120 
expands thermally, it is not fixed and a package 707 and the 2nd substrate 120 can prevent failure by the 
fixed part etc. 

It is pasting up the 1st substrate 1 10 on a package 707, and it is fixed, and a liquid crystal panel 714 
carries out application-of-pressure deformation of the heat dissipation sheet 710, and is not fixed by the 
elastic force. However, in order to transmit heat, as for the heat dissipation sheet 710, it is desirable to 
have stuck to the liquid crystal panel 714 and the heat sink 711, and the heat dissipation sheet 710 is 
pressurized by the degree which display unevenness etc. does not generate. 

Even when a liquid crystal panel 714 is exposed to a strong light and becomes an elevated temperature 
by considering as such a configuration, the heat dissipation sheet 710 can conduct heat to a heat sink 711 
efficiently, and the poor display accompanying a temperature rise can be prevented, 
in addition — the gestalt of operation of this invention - the heat dissipation sheet 710 - the heat 
conductivity — the heat conductivity uses the liquid crystal polymer of the low coefficient of thermal 
expansion of coefficient of thermal expansion 10x10-6 (1 -/degree C) for a package 707, and is using 
13.5 W/mK and 42 alloys of coefficient of thermal expansion 4.4x10-6 (Wdegree C) for a heat sink 71 1 
for the high temperature conductivity elastomer of 8 W/mK. 

Next, the liquid crystal layer used for the liquid crystal display which is the gestalt of 1 operation of this 
invention using Fig.3 is explained. The liquid crystal layer 103 changes to the condition of penetrating 
from the condition that are the polymer distributed liquid crystal (PDLC) which distributed liquid crystal 
104, and light is scattered about according to applied voltage into the macromolecule matrix 100, as 
shown in Fig.3. Signs that light is scattered on Fig.3 A with this liquid crystal display are shown, and 
signs that it reflects in Fig.3B are shown. 

The transparent electrode 101 is formed in the reflective pixel electrode 102 and the 1st substrate 1 10 at 
the 2nd substrate 120. In the condition of not impressing voltage to the reflective pixel electrode 102 of 
the 2nd substrate 120 as shown in Fig.3 A, liquid crystal 104 is arranged in the respectively irregular 
direction. In this condition, the difference of a refractive index arises in the macromolecule matrix 100 
and a liquid crystal molecule, and incident light 105 is scattered about. In addition, 106 shows the 
scattered light. As shown in Fig.3B, where voltage is impressed to the reflective pixel electrode of the 
2nd substrate 120, liquid crystal 104 carries out orientation in the fixed direction. If the refractive index 
when this liquid crystal 104 carries out orientation in the fixed direction, and the refractive index of the 
macromolecule matrix 100 are doubled, incident light 105 will not be scattered about but will be 
reflected regularly with the reflective pixel electrode 102. In addition, 107 shows the reflected light. 
Next, the manufacture method of the 2nd substrate 120 used for the liquid crystal display which is the 
gestalt of 1 operation of this invention is explained for every step using Fig.4 thru/or Fig.6. In addition, 
in each drawing, the drawing Nakamigi side shows the formation field of the transistor element besides 
a viewing area for the formation field of a transistor element where the left-hand side in drawing is 
formed in a viewing area again. 

Step A- 1. (Fig.4A) Washing etc. is pretreated to the silicon wafer substrate 500 like a semiconductor 
device. 

step A-2. (Fig.4B) a metaphor — an ion implantation method — using — an impurity - doping — N — a 

well - a layer 501 and P - a well - a layer 502 is formed on the silicon wafer substrate 500. 

step A-3. (Fig.4C) N - a well 501 and P — for example, an ion implantation method is used for the ends 

of a well 502, the channel stopper 503 of NMOS and the channel stopper 504 of PMOS are formed in 

them, respectively, a it top is oxidized to them, and LOCOS505 is formed in them. 

step A-4. (Fig.4D) the front face of a substrate - oxidizing - a it top for example, DIPOJISHON - 

using law, the polish recon layer 506 is formed and Lynn processing of the polish recon front face is 
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carried out. Furthermore, for example, the DIPOJISHON method is used on it, a silicon layer is formed, 
on it, for example, a photoresist film is applied, exposed and removed, dry etching is performed, and the 
gate electrode 507 is formed P well N well at upper each. 

Step A- 5. (Fig.SA) The diffusion layer offset 508 is respectively formed in the high resisting pressure 
NMOS and PMOS using an ion implantation method, the N+ diffusion layer 509 is formed in the low 
resisting pressure NMOS, and the P+ diffusion layer 510 is formed in PMOS. 
step A-6. (Fig.SB) the front face of a substrate — for example, DIPOJISHON » using law, a silicon 
oxide layer is formed, it considers as the 1st insulator layer 511, and on it, it etches by applying, 
exposing and removing for example, a photoresist film, and the 1st contact hole 512 is formed. 
Step A- 7. (Fig.5C) The contact section 513 is formed using an ion implantation method, using as a 
mask the 1st insulator layer 511 which formed the 1st contact hole 512. 

Step A- 8. (Fig.5D) Including the formation portion of the 1st contact hole 512, throughout an insulator 
layer, a metaphor forms a metal membrane by the spatter, and a metaphor applies, exposes and removes 
a photoresist film, performs dry etching, and forms the lst-layer wiring 514 and the electrode 515 of the 
1st layer on it. 

Step A- 9. (Fig.6A) For example, the DIPOJISHON method is used on the surface of a substrate, a 
silicon oxide layer is formed, and it considers as the 2nd insulator layer 516, and on it, a metaphor 
etches by applying, exposing and removing a photoresist film, and forms the 2nd contact hole 517. 
Furthermore, including the formation portion of the 2nd contact hole 517, throughout an insulator layer, 
a metal membrane is formed by the spatter, for example, a photoresist film is applied, exposed and 
removed, dry etching is performed, and wiring 518 and the protection-from-light film 519 of the 2nd 
layer are formed on it. 

Step A- 10. (Fig.6B) It is for example, the DIPOJISHON method to the front face of a substrate. Step A- 
1 1 . which uses, forms an organic SOG layer, makes the 3rd insulator layer 520, and grinds and carries 
out flattening using the CMP method (Fig.6C) On the 3rd insulator layer 520 organic [ SOG ] which 
carried out flattening A metaphor etches by applying, exposing and removing a photoresist film. The 3rd 
contact hole 521 is formed, an aluminum film is formed by the spatter on it, on it, a photoresist film is 
applied, exposed and removed, dry etching is performed, and reflective both ******i02are formed. 
Step A- 12. (Fig.6D) After forming the reflective pixel electrode 102, a protective coat 523 is formed by 
the DIPOJISHON method. 

Next, it is Fig about the assembly method of the liquid crystal display which is the gestalt of 
implementation of 1 invention of this invention. 

It explains for every step using 7 thru/or Fig. 8. In addition, in each drawing, the left-hand side in 
drawing shows the cross section where the drawing Nakamigi side met in the plan the C-C line shown in 
the plan of Fig.8D again. 

Step B- 1. (Fig.7A) A polymer dispersed liquid crystal 103 is applied to the 1st substrate (transparence 

substrate) 110, and pattern NINGU is carried out at a desired configuration. 

Step B- 2. (Fig.7B) The 2nd substrate (silicon substrate) 120 in which the pixel electrode etc. was 

formed, and the 1st substrate 1 10 are combined as a polymer dispersed liquid crystal 103 is inserted in 

between. 

Step B- 3. (Fig.7C) A probe 715 is applied to the electrode of the 2nd substrate 120, and a check of 
operation is performed. 

Step B- 4. (Fig.7D) The flexible substrate 709 is connected to the 2nd substrate 120 and 1st substrate 
110. 

step B-5. (Fig.8A) the crevice between the 2nd substrate 120 and the 1st substrate 1 10 is permeated in a 
sealant 108 — making — the — postcure is carried out, it pastes up and a liquid crystal panel 714 is 
assembled. 

Step B- 6. (Fig.8B) Step B-7. which contains so that the heat dissipation sheet 710 may be stuck to a 
package 707 at a heat sink 711, incorporates a liquid crystal panel 714 from on the, and fixes the 1st 
substrate 1 10 and package 707 with a binder after that (Fig.8C) A liquid crystal display is equipped with 
the spacer 712 which fixes the flexible substrate 709. 
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Step B- 8. (Fig.8D) The liquid crystal display upper surface is equipped with the protection- from-light 
frame 713, and it fixes with a binder. 

the mimetic diagram which carried the liquid crystal display whose Fig.9 are the gestalt of 1 operation of 
this invention in the liquid crystal projector — it is - 600 — the light source and 601 — a reflector and 
602 — a condensing lens and 603 — a reflecting mirror and 604 — the 1st drawing and 605 — a lens and 
606 — for the high-reflective-liquid-crystal module for green, and 607B, as for the 2nd drawing and 609, 
the high-reflective-liquid-crystal module for blue and 608 are [ a dichroic prism and 607R / the high- 
reflective-liquid-crystal module for red, and 607G / a projector lens and 610 ] screens, 
high-reflective-liquid-crystal module 607for red R, and the object for green — the liquid crystal display 
which is the gestalt of 1 operation of this invention as high-reflective-liquid-crystal module 607G and 
high-reflective-liquid-crystal module 607for blue B is used. 

Fig.9 — setting - the 3rd page of a dichroic prism 606 — respectively — high-reflective-liquid-crystal 
module 607for red R, and the object for green - high-reflective-liquid-crystal module 607G and high- 
reflective-liquid-crystal module 607B for blue are stuck through an optical paste, and it fixes with the 
fixed means which is not illustrated after positioning so that each location may not shift. 
At this time, it is necessary to fix so that a location gap may not occur with the oscillation under 
actuation of a projection mold liquid crystal display, and conveyance, or an impact. 
Thus, in the constituted liquid crystal projector, after making light from the light source 600 into a 
parallel ray by the reflector 601, incidence is carried out to a dichroic prism 606 through a condensing 
lens 602, a reflecting mirror 603, the 1st drawing 604, and a lens 605. 

****** is decomposed into three, red, green, and blue, in a dichroic prism 606 — having — high- 
reflective-liquid-crystal module 607for red R which was alike, respectively and was fixed and the object 
for green of the 3rd page - incidence is carried out to high-reflective-liquid-crystal module 607G and 
high-reflective-liquid-crystal module 607B for blue. 

high-reflective-liquid-crystal module 607for red R, and the object for green - high-reflective-liquid- 
crystal module 607G and high-reflective-liquid-crystal module 607B for blue ~ respectively - being 
alike - an image is formed by the signal to which electric power is supplied through said FPC709 
carried out, and the reflected light by which incident light was modulated with this image is 
compounded with a dichroic prism 606, and carries out outgoing radiation from a lens 605. 
As mentioned above, in the liquid crystal display using a polymer dispersed liquid crystal, the condition 
of dispersion according to a picture signal and an echo is taken for every pixel, and regular-reflection 
light carries out outgoing radiation from the above-mentioned lens 605. By passing along the 2nd 
drawing, the scattered light of the reflected light the place which is in a dispersion condition within a 
viewing area, and around a viewing area is intercepted, and it is projected on a synthetic light of three 
colors which carried out outgoing radiation from the lens 605 on a screen 610 with a projector lens 609. 
Since the field of a uniform dark condition is formed in the perimeter of a viewing area, the good image 
display of image quality can be obtained. 

thus, above-mentioned high-reflective-liquid-crystal module 607for red R and the object for green - the 
full color image of the high quality which compounded the image of each color formed in high- 
reflective-liquid-crystal module 607G and high-reflective-liquid-crystal module 607B for blue is 
reproduced on a screen 610. 

In such a liquid crystal projector, in order that a bright operating environment may also obtain a clear 
image on a screen 610, it is in the inclination which makes [ many ] the quantity of light which carries 
out outgoing radiation from the light source 600, and which carries out incidence to a liquid crystal 
display. For this reason, although a liquid crystal panel is exposed to a very strong light and serves as an 
elevated temperature, in the liquid crystal display of the gestalt of operation of this invention, the heat 
dissipation sheet 710 shown in Fig. IB can conduct heat to a heat sink 711 efficiently, and it is possible 
to prevent the poor display accompanying a temperature rise. 

As mentioned above, although this invention was concretely explained based on the gestalt of 
implementation of invention, it cannot be overemphasized that it can change variously in the range 
which this invention is not limited to the gestalt of implementation of said invention, and does not 
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deviate from the summary. 
[Availability on industry] 

Thus, according to the constituted liquid crystal display, even when a liquid crystal panel is exposed to a 
strong light and becomes an elevated temperature, a heat dissipation sheet can conduct heat to a heat 
sink efficiently, and the poor display accompanying a temperature rise can be prevented. Since a heat 
dissipation sheet transmits heat also in the direction of a field efficiently and it can reduce the 
temperature distribution of a liquid crystal panel side, it suppresses the property variation of the pixel by 
temperature, and can prevent a poor display, such as display nonuniformity. Since it has structure which 
misses heat from the package rear face and it is not necessary to apply a direct wind to a panel front 
face, it is few in adhesion of the contaminant on the front face of a panel. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 
[Drawing 11 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

A liquid crystal display characterized by providing the following. 1. The 1st Substrate The 2nd substrate 
A liquid crystal panel which comes to pinch a liquid crystal layer in a gap of this 1st substrate and the 
2nd substrate A heat dissipation sheet which was prepared between a package which carries out hold 
maintenance of this liquid crystal panel, a opening which contains the above-mentioned liquid crystal 
panel prepared in the above-mentioned package, a heat sink prepared in a base side of the above- 
mentioned package of this opening, and this heat sink and the above-mentioned liquid crystal panel, and 
was contained by the above-mentioned opening 

A liquid crystal display characterized by providing the following. 2. The 1st Substrate The 2nd substrate 
A liquid crystal panel which comes to pinch a liquid crystal layer in a gap of this 1st substrate and the 
2nd substrate A heat dissipation sheet prepared between a package which carries out hold maintenance 
of this liquid crystal panel, the 1st opening which contains the 2nd substrate of the above formed in the 
above-mentioned package, the 2nd opening which contains the 1st substrate of the above, a heat sink 
prepared in a base side of the above-mentioned package, and this heat sink and the above-mentioned 
liquid crystal panel 

the following — having — rather than the 2nd substrate of the above, at least one side of the 1st substrate 
of the above disturbs, is formed, and is this **** — a liquid crystal display characterized by fixing the 
side carried out and the 1st opening of the above. 3. The 1st Substrate The 2nd substrate A liquid crystal 
panel which comes to pinch a liquid crystal layer in a gap of this 1st substrate and the 2nd substrate A 
heat dissipation sheet prepared between a package which carries out hold maintenance of this liquid 
crystal panel, the 1st opening which contains the 2nd substrate of the above formed in the above- 
mentioned package, the 2nd opening which contains the 1st substrate of the above, a heat sink prepared 
in a base side of the above-mentioned package, and this heat sink and the above-mentioned liquid crystal 
panel 



[Translation done.] 
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[Drawing 4] 
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[Drawing 6] 



http://www4.ipdl.jpo.go jp/cgi^bin/tran_web_cgi_ejje 3/3/2004 



Page 7 of 1 1 



FIG. 6 A 




FIG. 6D 




[Drawing 7] 
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[Drawing 8] 
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